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Motorola’s 68HC11 
microcontroller is a 
highly valued device 
when it comes to 
developing applica- 
tions based on micro- 
controllers. This article 
present a low-cost way 
for you to start creating 
such applications 
based on the 68HC11. 
Unusually, the present 
development system is 
marked by a relatively 
large amount of system 
memory. 
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N ewcomers may wonder about the 
purpose of a development system. 
Many of our readers, we know, 
attempt to make microcontroller cir- 
cuits perform certain functions. For this 
you need certain ‘tools’, which, 
depending on the case, equate to hard- 
ware and/or software. The two are 
‘married’ in what is commonly 
referred to as adeveopment system. 
Over the pas few years, it has tran- 
spired from publications in the elec- 
tronics press that the ‘FT’ version of 
Motorola’s 68H C11 family is the most 
popular. Despite the fact that it comes 
in a68-pin case the HC1I1F Lis actually 
one of the least expensive devices in 


the HC11 family. Moreover, it is easily 
obtainable. 

From its design and features, it is 
obvious that the 68HC11 is squarely 
aimed at ‘heavy’ applications. The 
device integrates an address decoder 
and a complete bus (that is, one that is 
not multiplexed). These features allow 
system developers (like you, we hope) 
to just add RAM and EPROM and yet 
have a working controller. It should be 
noted, however, that ‘single chip’ func- 
tioning is only possible if you keep 
RAM size down to 1 kBytes, and EEP- 
ROM size, to 512 bytes. 

The 68HC11 may be crystal clocked 
at up to 20 MHz. Typically, at 16 MHz it 
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achieves a memory access speed of 
250 ns. Of course, it is possible to use 
lower clock frequencies if so desired, 
and access to peripheral components 
may be ‘slowed down’ with respect to 
memory access (see Clock Stretching in 
the 68H C11F1 documentation, Ref. [1]). 


THE ELECTRONICS 
Although the basic design of the board 
is relatively simple, it will be adequate 
for those of you who limit themselves 
to assembly code programming. The 
architecture may also be extended if 
necessary. 

As you can see from the circuit dia- 
gram in Figure 2, the board is built 
around five integrated circuits: a 
68HC11F1, a MAX232, a 74HC139, a 
memory device and a voltage regula- 
tor. 

In addition to what has been said 
about the 68H C 11F1 in the previous 
paragraphs, we now get down to busi- 
ness by showing the internal structure 
and device pinout in Figure 1. Of all 17 
members of the 68HC11 family, the 
HC11F1 version is without doubt the 
best known and best selling device in 
amateur circles. 

Looking at the internal structure 
you will agree with usthat the 68H C11 
is a fairly complex device. At about 10 
years of age the HC11F1 is one of the 
younger members of the family. It is 
also one of the most powerful because 
multiplexing is not used, plus a 1-kByte 
RAM and a 512-byte EEPROM are 
available on the chip. The chip is sup- 
plied in a68-pin case. The HC11F 1 has 
no internal ROM or EPROM. Instead, 
it can take many different external 
memory devices of impressive capaci- 
ties. Finally, the HC11F1 miao contains 
no fewer than four ports, anumber of 
which can be used in bidirectional 
mode. 

The second essential part in the cir- 
cuit diagram is the M AX232. This inte- 
grated circuit allows the 
board to be connected to 
a serial PC port (RS232). 
As will be discussed fur- 
ther on, the ‘M11’ soft- 
ware allows you to down- 
load object code to the 
HC11, place breakpoints, use single- 
step program execution, and display 
the contents of program variables, reg- 
isters, and lots more. 

The third circuit is an address 
decoder type 74H C 139, of which only 
one half is used. It supplies the RD and 
WR signals that make the bus compat- 
ible with ‘Intel’ components. Indepen- 
dent ReaD and WRite signals are 
required for EEPROM type 2864. 

In the circuit diagram, the memory 
socket is shown to hold a 32-kByte 
RAM type 62256. H owever, this is just 
an example as the socket can accom- 
modate one of eight different memory 
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Figure 1. Pinout and 
architecture of the 
68HC11F1 microcontroller 
(courtesy Motorola). 
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present development system, it is has 
been modified to allow external EEP- 
ROMs to be programmed. This is useful 
for those of you lacking the means to 
program EPROMs. In that case, a 
28C 64 EEPROM isa perfect substitute. 

That brings us to a new and unex- 
pected application of this project: the 
board may be used to program EEP- 
ROMs intended for use in other cir- 
cuits. Once the external EEPROM has 
been programmed with code, it may 
be protected against (accidental) writ- 
ing by pulling the WR jumper from 
connector K7. Another, smaller, EEP- 
ROM is available inside the HC11 for 
semi-permanent storage of configura- 
tion data. 


devices. Arguably, 
this feature is one 
of the most attractive of the develop- 
ment system described in this article. 
In fact, the memory device can be 
any RAM, EEPROM or EPROM, as 
long as the relevant chip comes in a 28- 
pin DIL case. This includes EPROMs 
with a capacity of 8 16, 32 and 
64kBytes, RAMs with a capacity of 8 or 
32 kBytes, as well as 8 or 32-kByte EEP- 
ROMs. The selection of the memory 
device inserted in the socket reserved 
for IC2 is by means of two jumpers on 
connector K7 (see Table 1 further on). 
The software called ‘M11’ may be 
familiar to those of you who have built 
the circuit described in Ref. [2]. For the 
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Figure 2. The core of the circuit diagram is obviously 


N ote: to be able to pro- 
gram an eternal EPROM 
you will need an EPROM 
programme. TheM 11 utility is only capa- 
ble of programming the EPROM area 
availablein certain HC11 microcontrollers 
(not including the H C11F1). 

Given the fact that HC11F1 has an 
internal RAM of 1 kBytes, most 
turnkey, standalone or otherwise 
‘closed’ applications will take an 
EPROM or an EEPROM in position 
IC2. By contrast, when software is 
under development, it will often be 
required to load many different ver- 
sions of the program, set breakpoints, 
etc. This obviously requires a RAM or 
EEPROM installed in position IC2. 

While debugging software, the 
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the 68-pin microcontroller type 68HC11F1. 


RAM allows you to work much faster 
when the amount of code starts to 
exceed a few kilobytes. Finally, 
although the EEPROM is the most 
expensive memory option for a given 
memory capacity, it is the most versa- 
tile. For most, if not all, amateur use, an 
8kByte EEPROM will have enough 
capacity. 

The memory device is decoded by 
the CSPROG signal supplied by the 
PG7 pin on the controller. After a reset, 
CSPROG covers a default area of 
64 kBytes. This does not conflict with 
other memory elements because these, 
being internal to the 68H C11, are given 


priority. It is, therefore, per- 

fectly possible to keep work- 

ing without reconfiguring 
CSPROG, provided you limit yourself 
to amemory area with the same size as 
the memory device used. By contrast, 
CSPROG has to be modified if you 
install a second memory device on the 
extension connector. 

If you are working with the M11 
software, you don’t normally have to 
worry about the memory technology 
used. M11 automatically provides the 
type of write action required for the 
memory map declared in the menu 
hcl1_set. There may be ‘border’ con- 
flicts, however, if code extends over 
two memory elements of different 
technology and occupying adjacent 
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COMPONENTS LIST 


Resistors: 

R1 = 10MQ 

R2 = 4kQ7 

R3 = 1002 

R4 = SIL array, 8 x 10kQ 
R5 = 1kQ 


Capacitors: 

C1,C2 = 27pF 

C4-C8, C11,C13 = 10uF 63V 
C9 = 10nF 









Kí c12\ OLA12J0 C10,C12 = 100nF 
50000] feo ofa jo C14 = 47uF 10V 
(e000) SHIPS. Ke C15 = 47uF 25V 


HOO ore 
Tal 6 


Semiconductors: 

D1 = 1N4001 

D2 = zener diode 6.8V 1.3W 
D3 = LED 

IC1 = 68HC11F1 (Motorola) 
IC2 = 62256 (RAM) 

IC3 = MAX232 (Maxim) 






IC4 = MC33064 (Motorola) 
IC5 = 74HC139 
IC6 = 7805 


Miscellaneous: 

JP1 = 4-way SIL pinheader 

K2 = 9-way female sub-D con- 
nector (socket), PCB mount 

K3 = 2-way pinheader with 
jumper 

K4,K6 = 26-way boxheader or 
dual-row pinheader 

K5,K8 = 10-way boxheader or 
dual-row pinheader 

K7,K9 = 5-way SIL pinheader 

K10 = mains adaptor socket 

S1 = pushbutton, 1 make con- 
tact 

X1 = 8MHz quartz crystal 

68-pin PLCC socket 

PCB, order code 990042-1 (see 
Readers Services page) 

Disk, order code 996005-1 (see 
Readers Services page) 


T 


£ 





990042-1 


O 


Figure 3. Component 
mounting plan and 
track layouts of the 
double-sided through- 
plated board supplied 
through the Readers 
Services. 


o 
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address areas (rare though). If that 
happens, asmall area of about 40 bytes 
should be left free before the border. In 
this way, you force the assembler to 
separate the rdevant memory blocks in 
the S19 output file. This may look like 
a shortcoming, but remember that 
there are few utilities capable of simul- 
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taneously programming several mem- 
ory devices of different technology. 

Note: the M 11 software assumes that 
RAM is availablein areas not declared in 
the ‘hc11_set’ menu. 


THE CONNECTORS 
The card has four extension connec- 


tors: K4, K5, K6 and K8. In most cases, 
only K4and K5 will be used. 

K4is for the free binary input out- 
put lines of ports A, D and G, while K5 
covers port E. The inputs that may be 
used to convey analogue signals are 
separately routed (K5 is very close to 
port E). The references used by the 
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analogue-to-digital converter 
(ADC) are also routed to K5. Short links 
should be used to keep noise levels as 
low as possible. 

Each port of the HC11 may be 
employed in binary input/output 
mode and/or it may be coupled to a 
special interface: timer for port A, ser- 
ial links for port D, and ADC for port E. 

For certain applications, you may 
want to have an external memory or 
an interface component designed to 
acts as a link to a microcontroller bus. 
In that case, it is possible to use the bus 
signals gathered on K6, and the bus 
control signals gathered on K8. 

Next, there are two further options: 
use ‘traditional’ address decoding, or 
pick from port G those pins that could 
be employed as ‘chip selects’. The lat- 
ter solution is to be preferred but only if 
the relevant port G pins are not in use 
already. The advantages: less wiring 
(but a bit more software) and the pos- 
sibility to ‘slow down’ certain pins to 
access slow components or units (for 
example, a bus-connected LCD mod- 
ule). 

The last component to be discussed 
is voltage regulator IC6 in the power 
supply section. The raw input voltage 
is supplied by a mains adaptor with an 
output voltage between 9and 12 V dc. 
Connector K9 on the board (close to 
the mains adaptor socket) allows the 
board to work on a separate regulated 
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Figure 4. Our finished 

prototype of the and IC5. 
Fo board. Look carefully 
at the positioning of 
IC1 and notice the 
bevelled edge on the 
IC socket. 
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supply volt- 
age of about 
8 V ‘bor- 
rowed’ from 
the host cir- 
cuit (if avail- 
able, of course). 
LED D3 acts as 
a power on/off 
indicator. 
Those of you 
with an eye for 
detail in schemat- 
ics will not have 
failed to notice that 
we have not yet 
talked about IC4, an 
M C 33064 from 
Motorola. This chip 
acts as a low-voltage 
(‘brown-out’) detector 
for automatic control 
of a microprocessor 
reset line. Its obvious 
function is that of a 
watchdog, monitoring 
the supply voltage level 
and supplying a reset pulse when the 
level drops below 4.6V. 


CONSTRUCTION 

The artwork (copper track layouts and 
component mounting plan) of the PCB 
designed for the 68H C11 devdopment 
board is shown in Figure 3. This circuit 
board is double-sided, through-plated 
and available ready-made through our 
Readers Services. 

The board is populated in the usual 
manner. In this case, however, it is rec- 
ommended to start by fitting the 68- 
way square socket for the microcon- 
troller (position IC1). The orientation of 
the socket on the board is indicated by 
a bevelled edge. Make absolutely sure 
you get this right because any error at 
this point has dramatic consequences 
— the MC68HC11 will be fitted the 
wrong way around; it may be dam- 
aged and the circuit will not work at 
all. An even bigger problem, however, is 
to remove the PLCC socket from the 
board. Doing so may cause damage to 
the board and eventually force you to 
have wreck the whole socket with pliers 
and then extract the pins one by one. 
All without damaging the board, of 
course! 

Capacitors C9 and C10 are prefer- 
ably fitted at the solder side of the 
board. Next, fit the low-profile parts. 


Next up are the 
sockets for IC2, IC3 
If you 
envisage frequently 
changing the mem- 
ory device in posi- 
tion IC2 you may 
consider fitting a ZIF 
socket (zero inser- 
tion force) or, if that 
is too expensive, a 
socket with turned pins. 

Construction is finished by fitting 
the boxheaders or pinheaders and the 
RS232 connector. 


Soldering 

With proper soldering, a board like this 
one should last more than 20 years. If 
you are not an experienced electronics 
constructor then you are likely to apply 
too much solder. 

The solder iron used should havea 
fine tip and a power rating of about 
30 watts. First heat the solder pad and 
the wirein it, then apply alittle solder, 
withdraw the solder wire, and keep 
heating the joint for 2 to 3 seconds. 
Then remove the tip and let the solder 
solidify. 


THE SERIAL CABLE 

The cable that links the development 
system to the PC is of the ‘straight- 
through’ type, that is, it has no crossed 
wires. Although such cables are avail- 
able ready-made at very low prices, 
you may still want to make one your- 
self from a length of flatcable termi- 
nated with a %way sub-D socket 
(female connector) at one side, and a 9 
way sub-D plug (male connector) at 
the other. Care should be taken in the 
fitting of the connectors to the cable — 
look very attentively at the pin num- 
bers printed on the connector parts 
before clamping them together in a 
vise. The whole exercise of making 
your own cable may not be worth- 
while, however, as the two connectors 
may cost more than a ready-made 
shielded cable bought from a computer 
store. 

This brings us to the moment 
suprene, the long-awaited moment 
when the home constructor can put a 
feather in his cap, or the dreaded 
moment when nothing seems to work 
at all. 


FIRST TEST 

The steps below describe how the 

board is taken into service. 

y Power the board without the expen- 
sive parts fitted (HC11, memory, but 
with the MAX23z2 installed in posi- 
tion IC3. Verify the presence of +5V 
at all therelevant IC socket pins, and 
the presence of the RS232 voltages 
(approx. +10V and -10V at pins 2 
and 6 respectively of the MAX232). 
Obviously, the power indicator LED 
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should light. 

y Switch off the supply voltage, then 
install the HC11 and (if desired) the 
memory device in their sockets. Fit 
two jumpers on pinheader JP1. This 
causes the MODA and MODB lines 
to be pulled to ground and selects 
bootstrap mode (in test mode, the 
Talker performs this mode selection 
by means of software). 

v Fitajumper on K3, allowing a Talker 
to employ XIRQ (of extra interest for 
interrupt-based programming). 

y Install the cable between the RS232 
port on the PC and the develop- 
ment board (9way serial link). 
Power up the board. 

y Launch the M11 software on the PC. 

v Look at the two ‘set’ menus: 

v In theserial_set menu, most default 
values will be okay. You may have to 
make some adjustments to account 
for the quartz crystal frequency used 
on the board. 

v In the hcl1_set menu, select FEOO to 
FFFF for the HC11 EEPROM, and 
FFO to FFO (yes, a dummy address) 
for the HC11 EPROM because there 
isno such device! Finally, enter 8000 
to OFFF for the 28Cxx if IC2 isa 
28C64. Alternatively, stick to the 
default range 8000 to 8000 if IC2is a 
RAM. 

y From the Menu select 
(re)start=>fileBOO -> HC11. 

y Typec\m1ldiskk\m1XTKFIXTST.BOO 
and then press Return. This selects 
a Talker for the F1 version employ- 
ing XIRQ and auto-switching in test 
mode. When the software prompts 
you to do so, reset the system by 
actuating push-button S1, then press 
Return. If M11 displays ‘Waits for 
echo’ or ‘bad echo’, read the rele 
vant help notes (in this menu and in 
serial_set). Everything is all right if 
M11 displays a singleline with ‘OK’. 
In fact, M11 echoes the reply 
received from the PC. The Talker is 
then safely stored in RAM. 

y Launch the communication with the 
Talker (9,600 baud if the HC11 runs 
at 8 MHz). If everything works as it 
should, five memory areas will be 
displayed (upper left) plusthe HC11 
registers (upper right). The HC11 
functions normally. If external mem- 
ory is not available, switch off the 
system, insert the memory devicein 
its socket and restart. M 11 stores the 
system configuration in M11.TXT. 

y Now verify access to the external 
memory. Display $8000 in a memory 
address area (upper left), click in the 
corresponding data area, and write 
40 41 42 43 44 45 46 47. If this works, 
the equivalent ASCII characters @ A 
BCD EF G will be displayed to the 
right. Click on '* next to 8000 and 
verify that this character string is not 
repeated anywhere else. By using a 
second area, also make sure this 
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sequence does not appear at 
addresses 8100, 8200, 8400, 8800, 
9000, A000 or C000. At each of these 
addresses, perform a write test using 
different values every time, and at 
least once the value $55 followed by 
SAA. 


Testing large-scale memory access to 
external memory 

Load the program Seconde:S19 (path: 
C:\m11disk\samples\F1) and its sym- 
bols file Seconde.LST. Display the pro- 
gram variables by writing 100 101 103 
105 107 into the memory address areas. 
Once you have loaded the symbols file, 
the names of the variables should 
appear. Click on PC, enter 8000, click 
on ‘*’ at the PC side (disassembling). 
Next, verify that the program is pre 
sent in the external memory (quit by 
ESC). 

Start a stopwatch or look at your 
watch and do ‘Go’. From time to time, 
press the ‘R’ key to refresh the display 
without halting the program. In this 
Way, you can verify that the SEC and 
SEC_BCD variables ‘tick’ like seconds. 


Testing write access to Port A and 
PortG. 

Load the program LedF1.S19 (path: 
C:\m11disk\samples\F 1) and its symbol 
file LedF LST. Display the values 1000 
and 1002 in the address area. The porta 
and portb symbols will be displayed. 
Next, proceed with the same sequence 
as discussed with the previous pro- 
gram. If you have an oscilloscope or a 
frequency meter available, then the 
level changes on the port outputs are 
easily monitored. If you do not have 
such equipment, insert a breakpoint 
into the loop and measure the port line 
levels with a voltmeter. 


THE M11 
CONTROL SOFTWARE 
The M11 software utility and the pro- 
gram examples discussed above are 
supplied on a diskette with order code 
996005-1. This diskette may be ordered 
from our Readers Services. Alterna- 
tively, it may be included in akit if you 
buy the project from a kit supplier 
advertising in this magazine (Stippler, 
Viewcom or C-l Electronics). The basic 
operation and features of the M11 
package are discussed below. 

Although it runs under DOS, M11 
does provide a graphic user interface 
based on (simple) windows and the 
mouse. If you are conversant with the 
Windows Explorer, it is possible to link 
the assembler and editor application 
programs to source code files, the editor 
to list files, and M 11itself to aworking 
directory. With these links in operation, 
you can work much faster: program 
assembly/editing by right-clicking on 
the mouse. 

Follow this procedure to configure 


it all in Windows Explorer. 

After double clicking on an LST 
(list) file, Windows Explorer will ask 
you which application it should open. 
Select Notepad from the list. Windows 
Explorer will create a link which is 
memorised and used for all files with 
the extension .LST. Do the same with 
one file having the extension ASC, and 
one .S19 file if you want to be able to 
read these, too. Next, for ASC files you 
will want to see the assembler pop up 
besides Notepad (the choice between 
editor and assembler is as follows: 
right-click the mouse > menu local). 

This may be a bit complex. Menu 
Display -> option -> file types (locate 
ASC and place checkmark) -> modify 
-> new -> write ‘assembler’ in thetitle 
line (above) and 


c:\mlldisk\asmhcll. EXE %1; x 


in the command line. 

Finally, provide a link between M 11 
and its working directory, for example, 
samples. Windows Explorer offers a 
very simple method to create such a 
link: click on M11.EXE and drag it into 
the folder called samples. Next, right- 
click on M11EXE to access its Proper- 
ties. Select and set the following: close 
on exit, full screen, low idle sensitivity, 
no screen saver. 

N ote: if you set up a link betwen M 11 
and its working directory, you haveto leave 
the ‘working directory’ linein the Program 
Properties sheet empty. In this way, the 
default working directory is the one you are 
in when running Windows Explorer. 

Oncese up, all this will also function 
from the desktop, so you can choose any 
utility you want (see the directory 
\M 11D ISK\Win95 for more information). 

The files with the extension .LST help 
you locate assembly errors (if there areany, 
of course). An LST file also provides a table 
of all symbols defined for the assembly 
process. 

The assembler will only work if two 
files, offset. ASC and codes.ASC, are pre- 
sent in the current directory (the one 
you are working in). 

M11 does not work on a networked 
computer and has to be used with the 
‘full screen’ option enabled in Win- 
dows 95. 

N ote: the full-screen mode still allows 
you to return to Windows — simply press 
Alt-TAB. 

On slow PCs, or when using high 
data speeds on the RS232 port (say, 
38k4), the serial link may get over- 
loaded or it may not function at all, 
despite the ‘low idlesensitivity’ you set 
earlier on in the program Properties. If 
this happens, restart the PC and select 
MS-DOS mode. Similarly, because the 
special operation of the watchdog 
results in a rather high workload on 
the PC, it does not work very well 
under Windows 95. 


41 


M11 downloads a small utility 
called Talker into the HC11 when the 
micro runs in bootstrap mode. The ser- 
ial link is employed for this function. 
Next, the Talker provides access to the 
memories and registers, which, in turn, 
allows M 11 to create ‘debug’ functions 
and program all of the HC11's internal 
memories (RAM, EEPROM or 
EPROM). 

In principle, M 11 can adapt itself to 
all versions of the HC11 microcon- 
troller (except the D versions which do 
not have sufficient internal memory), 
in all functional modes and with very 
modest cabling requirements. For addi- 
tional information on the M11 soft- 
ware, please consult the article 
‘68H C11 Emulator’ (Ref. [2]). 
Updating M11 from an older version 


Those of you who have the previous 
version of M 11 (version found on pro- 
ject disk supplied for ‘68H C11 Emula- 
tor’) should note that new Talkers are 
induded (versions for K1/K4 versions 
of the 68HC11, these are 84/80-pin 
devices with 1-Mbyte memory 
addressing capability and on-chip 
PWM). 


PROGRAMMING 
EXTERNAL EPROMsS 
Some help pages have been modified 
from the February 1997 artide (Ref. [2]). 
A few simple suggestions are given 
for experiments with the watchdog. 
Once updated from an older ver- 
sion, M11 will pop up an error message 
‘size problem with file M1LTXT’. Actu- 
ally, this configuration file now con- 


Table 1. J umper functions (K7) 


The table below shows the jumper positions on 5-way pinheader K7 as a function of the 
memory device type fitted in position IC2. Pin 1 of the pinheader is marked by a bev- 


elled edge. 
1-2 

EPROM 8 K (2764) = 

EPROM 16 K (27128) 

EPROM 32 K (27256) = 

EPROM 64 K (27512) 

EEPROM 8 K (28C 64) 

EEPROM 32 K (28256) 

RAM 8 K (6264) 

RAM 32 K (62256) 


< < =< &< 


X = jumper fitted 
- = no jumper fitted 


EPROM 2764 / 27128 






o 
Vpp 281] Voc NC 
A12 27 [|] PGM A12 
A7 26 [|] NC (A13) A7 
A6 25[] A8 A6 
A5 2764 247] a9 A5 
A4 23[] A11 A4 
A3 (27128) 22] OE A3 
A2 21[] A10 A2 
A1 20[] CE A1 
A0 19 [] 07 A0 
o0 18 [| 06 1/00 
01 17 [| 05 1/01 
02 16 |] 04 1/02 








GND 15[] 03 GND 


RAM 6264 / 62256 

EEPROM 28256 
(NC) A14 
A12 

A7 

AG 
Ab 62256 27512 
A4 
re (6264) 
A2 28256 
A1 
AO 
1/00 
1/01 
1/02 





GND 
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EEPROM 2864 





(27256) 





2-3 3-4 4-5 
X = 
X X 
z X E 
= X = 
= X a 
Vec 
WE 
NC 
A8 
A9 
A11 
OE 
A10 
CE 
1/07 
1/06 
1/05 
1/04 K7 
vo3 il WR 
A14/WR 
A14 
A14/A15 

Vee A15 

A14 

A13 990042 - 14 


As 

A9 

At 

OE/Vpp (OE) 
A10 

CE 

07 

06 

05 

04 





03 


990042 - 15 


tains the external EEPROM addresses, 
so it will be too long. M11 will propose 
to rewrite a default version of this file 
You have to accept this and review 
your system configuration in the two 
set menus. 

N ote: each project in its own folder will 
have its very own file M 11.TXT. Each of 
these may need to be reviewed. 

The board described here employs 
a Talker called TKF1XTST.BOO 
(jumper fitted between XIRQ and 
RXD). Although this Talker switches to 
test mode to provide access to external 
memories, it does not change the vec- 
tors set up by the bootstrap mode. 

The communication speed used 
with this Talker is 19,200 bits/s when 
using a 16 MHz quartz crystal (or 9,600 
at 8 MHz, 14,400 at 12 MH232). 

Given its architecture, the HC11F1 
will run with most Talkers for the A1 
and El versions of the micro. So, if you 
require a fairly special Talker not specif- 
ically geared to the F1, it is usually pos- 
sible to pick one for the E1 or Al and 
always have the instruction 
LDS #$3FF atthe start of your pro- 
gram. 


MISCELLANEOUS 

Quartz crystal frequency for the HC11 
At a clock of 16 MHz, the memory 
access frequency is 4M Hz or 250ns. As 
a rule of thumb, the access time speci- 
fied for the memory device has to be 
about half the memory access time. So, 
a specification of 125 ns is required 
when a 16-MHz crystal is used, and 
250 ns (maximum) when you clock the 
micro at 8 MHz. This last value allows 
many currently available memory 
devices to be used. 

Note: often, memory devices con- 
tinue to work just fine at access times 
well below their specification. Their 
current consumption may increase 
beyond specified limits, however, rais- 
ing the device temperature and caus- 
ing erratic behaviour of the memory. 


Using the assembler to program EEP- 
ROMs for other applications 
Itis possible to generate an S19 file con- 
taining any code and employ the 
assembler’s FCB, FDB or FCC direc 
tives at the end of an ORG statement 
which is offset with respect to the base 
address of the memory device on the 
HC11 board. 

(990042-1) 
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